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PROBLEM TO BE SOLVED; To make separation or the like hard to occur in a 
holding member even under a severe environment and to maintain superior 
properties. 

SOLUTION: In an optical fiber array, the tip end of an optical fiber is stored in 
the holding member 2 consisting of a base plate 3, which is formed with a 
storing groove V-shaped in cross section (V-groove 4) for storing the optical 
fiber 1 on the upper face, and a cover plate 5 for covering the upper face of the 
base plate 3; then, the optical fiber 1 is fixed in the storing groove by filling an 
adhesive between the base plate 3 and the cover plate 5. In this optical fiber 
array, a distance Y between the base plate 3 and the cover plate 5, and a 
distance L between a contact point of the optical fiber 1 with the storing groove 
and the cover plate 5, are designed to be in such a relation as L/6<Y<L 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I] In the optical fiber array which is characterized by providing the following and which held optical fiber nose-of-cam 
**** in the attachment component, was filled up with adhesives between the substrate and the cover plate, and fixed the optical 
fiber to the hold slot The optical fiber array to which distance from the medial axis of a hold slot which hits the outermost part 
to a substrate edge is characterized by being L/6 <=Y<=L to the distance L from the contact of the optical fiber and hold slot of 
an optical fiber radius which have 5 or more times and the distance Y between a substrate and a cover plate held to a cover 
plate. The substrate in which the hold slot of the shape of a cross section of V characters which holds an optical fiber in the 
upper surface was formed tt is a wrap cover plate about the upper surface of this substrate. 

[Claim 2j The height of abbreviation of the part which projected from the substrate of the optica) fiber held in the hold slot is in 

the distance Y of a substrate and a cover plate by carrying out, and it is an optical fiber array according to claim 1. 

[Claim 3] The optical fiber array according to claim 1 or 2 whose distance Y of a substrate and a cover plate is L/4 <=Y<=L 

[Claim 4] An optical fiber array given in the claim 1 or any of 3 they are. [ whose adhesives are epoxy systems ] 

[Claim 5] An optical fiber array given in the claim 1 or any of 4 they are. [ from which the width of face of a cover plate and the 

width of face of a substrate differ ] 

[Claim 6] An optical fiber array given in the claim 1 or any of 5 they are. [ which established the installation side which lays the 
optical fiber covering section in the posterior part of a hold slot forming face, prepared the level difference between this hold 
slot forming face and the installation side, and laid and held the optical fiber ] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention equips with an attachment component and relates an optical fiber 
to a predetermined interval in detail about the optical fiber array which carried out alignment maintenance at the ablation 
prevention technology of the attachment component 
[0002] 

[Description of the Prior Art] The fiber array which carried out alignment fixation of the optical fiber is formed as shown in 
drawing 4 . In drawing 4 , 12 holds an optical fiber (optical fiber nakedness section) 1 in each V groove 14, two or more trains 
formation of cross-section [ of V characters J— like V groove 1 4 (hold slot) is carried out at a substrate, it puts a cover plate 1 5, 
puts an optical fiber 1 while it is filled up with adhesives. and it is the attachment component which consists of a substrate 13 
and a cover plate 15, and it is carrying out adhesion fixation of the optical fiber 1 at V Mizouchi. Moreover, 1a is the covered 
optical fiber, is connected two or more and forms the fiber ribbon 16. An attachment component 12 processes a glass plate, and 
is formed, and V groove 14 is formed in parallel with the substrate front face by which mirror polishing was carried out. 
Moreover, between adjoining V grooves, since it is narrow, in order to ensure adhesion with a substrate 13 and a cover plate 15, 
the adhesion side is widely formed in the right-andHeft edge of the bunch of a V groove. 
[0003] 

[Problern(s) to be Solved by the Invention] However, a fiber array which is mentioned above is exposed to -40-degree C low 
temperature from the elevated temperature which is 80 degrees C in many cases under a field harsh environment, or is exposed 
to the environment of heat and high humidity from desert environment. Under such a harsh environment, an optical fiber array is 
stabilized for a long period of time, and must maintain a good property. However, the substrate 13 and cover plate 15 which are 
fixing the optical fiber 1 by aging separated, and the above-mentioned fiber array had. the phenomenon in which fixation of an 
optical fiber became unstable, when exposed to the bottom of such environment for a long period of time. 

[0004] Since transmission loss becomes large between the optics to which the optical axis will have connected it if an optical 
fiber shifts from a predetermined position, a very high position precision of 0.5 micrometers or less is demanded. Therefore, 
when the above-mentioned peeling phenomenon occurs, a position gap will occur and a transmission characteristic will 
deteriorate. Moreover, finally an optical fiber may fall out from a substrate. Then, the technical problem of this invention is being 
hard to generate ablation of an attachment component etc., even if it is under a harsh environment, and maintaining a good 
property. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention of a claim 1 The substrate 
in which the hold slot of the shape of a cross section of V characters which holds an optical fiber in the upper surface was 
formed, In the optical fiber array which held the optical fiber nose of cam in the attachment component which consists the upper 
surface of this substrate of a wrap cover plate, was filled up with adhesives between the substrate and the cover plate, and 
fixed the optical fiber nakedness section to the hold slot Distance from the medial axis of a hold slot which hits the outermost 
part to a substrate edge is characterized by being L/6 <=Y<=L to the distance L from the contact of the optical fiber and hold 
slot of an optical fiber radius which have 5 or more times and the distance Y between a substrate and a cover plate held to a 
cover plate. 

[0006] In invention of a claim 1, the height of the part which projected from the substrate of the optical fiber held in the hold 
slot carries out abbreviation etc., is in invention of a claim 2 at the distance Y of a substrate and a cover plate, and it is 
characterized by things, 

[0007] Invention of a claim 3 is characterized by the distance Y of a substrate and a cover plate being L/4 <=Y<=L in a claim 1 
or invention of 2. Moreover, invention of a claim 4 is characterized by adhesives being epoxy systems in a claim 1 or invention 
[ which / of 3 ]. 

[0008] Invention of a claim 5 is characterized by the width of face of a cover plate differing from the width of face of a substrate 
in a claim 1 or invention [ which / of 4 ]. 

[0009] Invention of a claim 6 is characterized by having established the installation side which lays the optical fiber covering 
section in the posterior part of a hold slot forming face, having prepared the level difference between this hold slot forming face 
and the installation side, and laying and holding an optical fiber in a claim 1 or invention [ which / of 5 1 
[0010] An artificer according to the adhesives layer between the substrates and cover plates to which the cause of peeling 
spreads on the hold slot outermost part outside being thin The contraction, the adhesives, and the substrate in the case of the 
adhesive setting resulting from adhesives *+****** of the optical fiber circumference (hold Mizouchi) produced when a circular 
optical fiber is held in a V groove, Or it traced by experiment that it was in the ability of an adhesives layer not to absorb stress 
concentration of the adhesives of V Mizouchi by the swelling of adhesives when the difference in the coefficient of thermal 
expansion of adhesives and a cover plate or humidity is added. 

[0011] Si nee the fiber array is mounted with adhesives, and it gets down and it is carrying out the complicated configuration, 
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various stress, such as stress, and a strong partial substrate, strong partial stress between [ whole ] cover plates, exists. As it 
generates in resin pockets, such as V Mizouchi's Fiber circumference, so that it may mention above as partial stress, and this 
shows in cross-section explanatory drawing of an optical fiber held in V groove 14 of drawing 5 , it joins the portion which the 
stress of the adhesive pocket shown in A of drawing 5 shows to B, and if the adhesives layer of this portion is thin, it will be 
thought that it is the mechanism which ablation generates into the portion of B, without the ability absorbing this stress. And if 
ablation occurs, for example in B etc., that whole stress also joins this portion and when moisture invades into the ablation 
portion, the ablation will spread further and will go. An adhesives layer is enabled to absorb stress concentration by considering 
as the above-mentioned composition to an operation of such adhesives, even if it is under a harsh environment, it is hard to 
generate ablation between an optical fiber, a substrate, or a fixed substrate, and a good property can be maintained. 
[0012] 

[Embodiments of the Invention] Hereafter, the gestalt of the operation which materialized this invention is explained in detail 
based on a drawing. Drawing 1 is the cross-section enlarged view of the optical fiber array concerning this invention, an optical 
fiber (nakedness optical fiber) and 2 are attachment components to which 1 changes from a substrate 3 and a cover plate 5, V 
groove 4 is formed in a substrate 3, and the optical fiber 1 is held in V groove 4. Moreover, it fills up with adhesives 6a between 
the circumference of an optical fiber 1 and the substrate 3. and the cover plate 5. In addition, the aperture angle of V groove 4 
is 70 degrees, and the radius of an optical fiber 1 is formed by 62.5 micrometers. 

[001 3] V groove 4 is formed so that a part of optical fiber may project slightly from the substrate upper surface, where an 
optical fiber 1 is held, and it is formed so that thickness of the adhesives layer 6, abbreviation, etc. by which the protrusion 
length is formed between a substrate 3 and a cover plate 5 may be spread and may become. Moreover, distance M from the 
center of the outermost part hold slot of a substrate 3 to a substrate edge (shown in drawing 3 .) is made into 5 or more times 
of an optical fiber radius to the radius R of an optica! fiber 1. And thickness Y of this adhesives layer 6 is specified as follows or. 
the basis of the distance L from the contact P of V groove 4 and an optical fiber 1 to a cover plate 5. 
L/6 <=Y<=L.. (range 1) 

[0014] By making thickness Y of the adhesives layer 6 into this range, the stress generated from the difference in coefficient of 
thermal expansion with the contraction generated in case the adhesives layer 6 is hardening of adhesives, as shown in the 
experimental result mentioned later or a substrate 3, or a cover plate 5, or the difference in the rate of swelling can be 
absorbed, and the property stabilized without separating also under a harsh environment can be maintained. Moreover, if it sees 
from a viewpoint of adhesives, the stress by adhesives will become especially large so that the Young's modulus of adhesives is 
high. For example, since Young's modulus is generally high as compared with the adhesives of acrylic or a silicon system when 
using the adhesives of an epoxy system, stress also becomes large and becomes effective [ the glue-line structure of this 
application ]. Since stress will become large especially if especially Young s modulus uses two or more epoxy 2 kgf(s)/mm 
system adhesives, the glue -line structure of this application is effective. 

[0015] In addition, the adhesives said here show what is used for adhesion of the V groove circumference (adhesion fixation of a 
nakedness fiber and a cover plate, and a substrate) at least Moreover, in order for an optical fiber 1 to carry out 2 point 
contacts to the slant face of V groove 4 certainly, if a process tolerance and the accuracy of measurement are taken into 
consideration, it will be desirable to make a realistic point of contact into the point which gave about 10 micrometers of margins 
and moved upwards from a theoretical point of contact, and the above (range 1) will become (L-10 micrometers) / 6 <=Y<= CL- 
IO micrometers) in this case. 

[0016] Table 1 is a table which performed the environmental test (boiling test) by the fiber array which changed and created 
thickness Y of the adhesives layer 6, and contrasted change of jointing, puts a fiber array into a boiling water, and investigates 
the generating situation of peeling after predetermined-time progress. In the table, the good state where, as for O, generating of 
peeling is not seen, the state, in which peeling generated ** in part, and the state where peeling generated x broadly are shown. 
[0017] 

[Table 1] • 
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[0018] Moreover, drawing 2 is a photograph for explaining the situation of change of jointing of the fiber array by the above- 
mentioned environmental test, (a) - (d) is the photograph of 2 and Y=L[ of Table 1 ]/(e) - (h) is the conventional photograph of 
Y-L/S. In addition, in order to make a photograph legible, the reversal process was carried out and it has notified Moreover, the 
outline of the attachment component 3 of the optical fiber array currently photoed by each photograph of drawing 2 is shown in 
drawing 3 . 

[001 9] Drawing 3 is the plan of an attachment component and the attachment component 2 with which the environmental test 
was presented so that it might illustrate is ******(j n g) the group to which a substrate 3 changes from eight V grooves three 
times. After an optical fiber array's holding an optical fiber 1 in an attachment component 2 and applying adhesives, a cover 
plate 5 is stuck, it is formed, the amount of protrusions on the substrate of an optical fiber 1 is changed by changing the size of 
a V groove, and it is made for thickness Y of adhesives to become And in drawing 2 , although change is not seen even 

if it boils left-hand side photograph (a) - (d) for 60 hours, it can check that the punctate pattern occurred in the main adhesion 
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sides 8 and 8 of substrate right and left 15 hours after, and a different portion from the state before boiling between each 
optica! fiber group has generated right-hand side photograph (e) - (h). These are the parts to which adhesives exfoliated, and 
these photographs show that ablation has already occurred in boiling of 1 5 hours, when right-hand side, i.e., adhesives layer 
thickness. Y is U8. Moreover, even if left-hand side, i.e., Y, boils L/2 of things for 60 hours, ablation has not occurred 
[0020] Thus, the distance from the medial axis of a outermost part hold slot to [ from a test result ] a substrate edge considers 
as 5 or more times of an optical fiber radius, and if the adhesives thickness Y is L/6 or more, it can be judged also under a harsh 
environment that it is usable, without almost generating ablation. Furthermore, if the adhesives thickness Y is L/4 or more, it 
can be judged that it does not generate but ablation continues maintaining a good state. 

[0021] By the way, although an optical fiber array has the common form where the fiber was pressed down to substrate V 
groove 4 at a cover plate 5 and r as for the point end face of an optical fiber array, optical polish is given, since it is necessary to 
make a fiber end face into a desired angle, polish is performed considering the side usually parallel to V groove 4 as criteria at 
the time of polish. Under the present circumstances, although it is easy on processing to make the side of a substrate 3 parallel 
at V groove 4, since a cover plate 5 is only put on an optical fiber 1 , it is not easy to make parallel the side and the optical fiber 
1 of a cover plate 5. 

[0022] Therefore, as for polish datum level, it is natural to make it the side of a substrate 3, and in order to secure this state, it 
is made not to protrude a cover plate 5 into the right-and-left outside of a substrate 3. Since a position gap of some can also 
permit the width of face of a cover plate 5 by making it narrower than the width of face of a substrate 3 as this policy, lidding 
becomes easy. Moreover, as shown in optical fiber array cross-section explanatory drawing of drawingjj in this case, adhesives 
6a collects on the level difference section C in the shape of a meniscus, and does so the operation this [ whose ] increases 
adhesive strength. However, the stress generated here leads to generating of ablation in the case where an adhesives layer is 
thin (ablation generating is the same as that of a V groove as a mechanism.). Since especially this portion is an outside, it is =4=* 
Ced) by the open air and permeation of moisture will be easily allowed if ablation occurs, advance of ablation becomes early. 
Thus, this part is an important portion which prevents ablation, and if the adhesives layer is greatly secured like drawing 1 , since 
ablation cannot generate stress easily, without concentrating, the composition of this invention can secure high reliability like V 
slot Here, in drawing 6 (a), cross-section explanatory drawing of the optical fiber array concerning this invention and drawing J5 
(c) show cross-section explanatory drawing of the conventional optical fiber array, in addition, it is hard to generate ablation, 
without concentrating stress by the thing which hear the width of face of a cover plate when larger than the width of face of a 
substrate as shown in drawing 6 (b) and for which the shape of a meniscus collects on the level difference section C even if it 
carries out, the section is formed, and the composition of this invention, i.e., an adhesives layer, is secured greatly, and high 
reliability can be secured like V slot However, since it becomes difficult to perform end-face polish of an optical fiber array with 
a sufficient precision so that it may mention above, as for a cover plate, forming more narrowly than a substrate is desirable. 
[0023] Moreover, as shown in side explanatory drawing of the optical fiber array of drawing 7 (a), in order to ease concentration 
of the stress to the nose of cam of an optical fiber When level difference 3a was prepared in the back end section of a V groove, 
one step is lowered to a V groove forming face and a covering section loading side is established in a substrate posterior part, 
adhesives 6a will exist in this level difference 3a so much, and the stress by the adhesives of this portion will concentrate on the 
glue line 6 between a substrate 3 and a cover plate 5. Also in such structure, it can be said that this composition is especially 
effective. Furthermore, although R is prepared in the base side edge section of a cover plate 5 in drawing 7 (a), in order to aim 
at relief of stress more, it is more desirable when a taper or R is given to a substrate side in this way. that is, a lot of adhesives 
thick shells — stress concentration can be prevented more by bringing close to the adhesives thickness Y gradually 
[0024] En addition, when an optical fiber tends to get damaged with the edge of a level difference and ablation generates that it 
is also partial into this portion about this level difference section, there is a possibility of making it promoting with [ of the fiber 
by the level difference ] a blemish further by work of stress. For this reason, it becomes the very important point not to make 
this portion generate ablation. Moreover, if the optical fiber is carrying out 2 point contacts to the V groove certainly, it is not 
necessary to make a cover plate contact an optical fiber, although a cover plate is made to contact an optical fiber and 
thickness of an adhesives layer is made the same as that of the height of the substrate top lobe of an optical fiber, in case an 
optical fiber is put and it fixes by the substrate and the cover plate. If it is in the gestalt of the above-mentioned 
implementatioa Furthermore, although two or more V grooves are prepared in the substrate, a V groove can maintain a good 
property by forming an adhesives layer like the above, even if it is one. 
[0025] 

[Effect of the Invention] As explained in full detaif above, according to a claim 1 or invention of 4, even if it is under a harsh 
environment, it is hard to generate ablation between an optical fiber, a substrate, or a fixed substrate, and a good property can 
be maintained. 

[0026] According to invention of a claim 5, since the width of face of a cover piate differs from the width of face of a substrate 
in addition to a claim 1 or which effect of 4, meniscus-like adhesives collect the section is made and adhesive strength 
increases. 

[0027] According to invention of a claim 6, since the stress to the nose of cam of an optical fiber is eased in addition to a claim 
1 or which effect of 5, it is hard to generate ablation. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing I] It is the cross-section enlarged view of an optical fiber array showing one example of the operation gestalt of this 
invention. 

[Drawing 2] It is a photograph for explaining the situation of change of fiber array jointing by the environmental test, and (a) - (d) 
is the composition of this invention and (e) - (h) is the conventional composition. The reversal process of the photograph was 
carried out and it is put up. 

[Drawing 3] It is explanatory drawing of the attachment component used with the environmental test of drawin g 2 , 
[Drawing 4] It is the perspective diagram of an optical fiber array. 

[Drawing 5] It Is cross-section explanatory drawing to which the one fiber section of drawing 4 was expanded. 
[Dra wing 6] Cross— section explanatory drawing in which the situation of the adhesives layer edge of an optical fiber array is 
shown, (a) shows cross-section explanatory drawing of this invention, and (b) shows other examples of this invention, and (c) are 
the conventional cross-section explanatory drawings. 

[Drawing 7] The composition of the V groove back end section of an optical fiber array is shown, (a) is important section side 
explanatory drawing of this invention, and (b) is the conventional important section side explanatory drawing. 
[Description of Notations] 

I [ „ A substrate, 3a / „ A level difference, 4/..AV groove, 5 / „ A cover plate, 6 / An adhesives layer, 6a / _ Adhesives, 
L / „ The distance from the contact of a V groove and an optical fiber to a cover ptate,, M / The distance from the center of 
the hold slot of the substrate outermost part to a substrate edge. P / The contact of a V groove and an optical fiber,, Y ] _ An 
optical fiber, 2 _ A 
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DRAWINGS 



[Drawing 1] 
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[Drawing 5] 
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[Drawing 7] 
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